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'X'O the men ©(intelligence, 
enterprise and pluck, 
who during the last half cen- 
tuiy have built up a vast 
industry iu the production, 
transportation and utilization 
of petroleum, this little book 
is respectfully dedicated. . . . 
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INTRODUCTION 



The author was, for many years, employed by the pipe line department of 
the Standard Oil Company, much of the time in the oil fields, and became 
well acquainted with the system of handling oil from well to refinery. He 
believes that a very large proportion of the buyers and sellers of crude oil 
will welcome a simple and accurate method of calculating the capacities of 
so-called "taper" tanks; that is, tanks in which the diameters decrease from 
the bottom up. The buying and selling of crude petroleum his grown to be a 
vast business. A very large proportion of this buying and seUing is based upon 
the measurements made in these "taper" tanks. This little book will enable 
any one who can accurately use the four simple rules of arithmetic to compute 
tank tables. The author has given much thought to the devising qf a system 
of checks, which will enable the faithful computer to avoid, or detect, errors in 
his work. He has also taken great care to see that no errors have crept into 
the tables given in this book, all of which are original. In computing the 
principal table (Table 3) herein given, the work was carried to five places of 
decimals. Absolute dependence Inay be placed upon its accuracy. 

EDWIN SQUIRE. 

Claremont, California, 1909. 
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How to "Strap" a Taper Tank and How to Cal- 
culate a Tank Table 

With a gauge pole, graduated to feet and inches, and fractions of inches, 
measure the slant depth of the tank inside. Next drive a nail in back of gauge 
pole, so that when the pole hangs on outside of tank, with the nail resting on 
top of stave, the bottom of pole will come just to level of bottom of tank 
(inside). It is necessary to get the circumference of the tank at 0'-6" and at 
l'-6", 2'-6", 3'-6", etc. It is usually sufficient to measure the circumference only 
at every two feet, and interpolate the other circumference measurements. Now 
with the gauge pole suspended as noted above, observe at what points it is 
practicable to measure circumferences. In many instances it will be necessary 
to make the ac'ual measurements a few inches above or below the regular 
"working" points — and afterwards calculate the circumferences at the regular 
points. When you have fixed upon the points where you will measure, drive 
nails at each of such points. Four or more vertical rows of nails should be 
thus driven at about equal distances apart around the tank; the use of nails 
being to keep the tape line horizontal while measuring around the tank. If 
the tank is clean on the outside and not too large chalk marks may take the 
place of 'he rows of nails. Next hook the ring of the steel tape line over a nail 
at 0'-6" above bottom of tank, and then carry the tape around the tank at the 
same level. Make sure that the tape line is horizontal, and tight, then note the 
circumference in feet and hundredths. Next raise the tape to 2'-6" and note 
the measurement as before, and so on to the top; taking a measurement at 
every two feet if practicable. It is desirable to have measurements taken at 
intervals not exceeding two feet, because the taper is often somewhat irregular. 
Next note the thickness of the staves measuring enough of them so as to get a 
fair average of the whole. Next note any "deadwood," such as timbers or pipes 
inside the tank, which will reduce its capacity. Beginning at the bottom note 
deadwood thus; 

ff-O" to 0'-2"=4 Pes. 2"xl2"xl2" flat. 

ly-Z" to top=4 Pes. 4"x4"x9'-4", upright, (posts). 

9'-0" to 9'-6"— 60 lineal feet l''x6", on edge. 

Now we are ready for the office work. Make a table similar to that shown 
in Example 1, showing in column 2 the outside circumferences at all the regular 
points, and leaving spaces for circumferences at I'-fi", 3'-6", 5'-6", etc. Next 
write in column 3, the inside circumferences, corrected for slope, as well as for 
thickness of staves. To find correction for thickness of staves, multiply thick- 
ness of staves in inches by 0.5236, or use Table 5, which gives quantity in feet 
to be subtracted from outside circumference. For staves l%" thick, the cor- 
rection is 0.98 foot. Table 2 shows corrections for slope of staves. 

As the circumference of the tank whose measurements are given in Exarnpie 
1, decrease at the rate of 0.50 foot, for each foot of height, we look in column 
1, of Table 2, for 0.50, and find there is a correction of 0.01 foot for all cir- 
cumferences between 3'-2" and 9'-6" of height, so we subtract 0.98' from outside 
circumferences at (y-6" and 2'-6", and subtract 0.99' from all circumferences 
above 3'-2" up to 9'-6", which is the full height of the tank with which we are 
dealing. Next we find by interpolation the inside circumferences at l'-6", 3'-6", 
5'.6"^ etc., writing them in column 3. Next we find from Table 3, the capacities 
in barrels per foot for each circumference shown in column 3, Example 1, 
writing the results in column 4. Next divide the quantities in column 4, by 
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12, writing the quotients in column 5. Next take the differences between con- 
tiguous quantities in column 5, writing these differences as shown in column 

6. Next, on a separate sheet of paper, write the differences be- 
tween continuous numbers of column 3, and compare each of these 
with the corresponding number in column 6. The ratios should be 
nearly the same in the same tank. This is a good check. Next 
divide each of these differences by 12, writing the quotient in column 

7. Next estimate the deadwood, writing results as shown in example. The 
author has found Table 4 very convenient in estimating deadwood. Next cal- 
culate the net capacities by feet as shown in example. Keep this in convenient 
form for checking work when making calculations by inches, as shown further 
on. It may be well to make a diagram to estimate capacity of top fraction of 
a foot. In the Example shown, we find by calculation, the gross capacity at 
9'-3"— 70.558 bbls. per foot. The net capacity of the top half foot is therefore. 
^V" —deadwood .<0.485) = 34,;94 bbls. We are now ready to compute the 
capacities for each inch. The capacity of first inch, equals the inch capacity 
at 0'-6" plus 5f4 times* the quantity shown in column 7, minus the deadwood, 
=6*334- (S!4X-007^)—.059,=6.615. Each succeeeding inch is smaller than the 
next one below it by the quantity shown in column 7, (making the allowances 
for deadwood). "At every foot the work should W checked with the results as 
shown by the net foot capacities. (See Example). It will often be found that 
corrections of a few thousandths must be made, due to the fact that the quan- 
tities added have beeen a few ten thousandths too large, or too small. The 
corrections should be distributed through the whole foot 

If it is desired to make the tank table for every quarter inch, or eighth 
inch, the inches as above found are first written in. and the fractions after- 
wards found by interpolation. If it is desired to find capacities of tanks smaller 
than 15, or larger than lOS, feet circumferences, we can still make use of Table 
3, by considering that the areas of circles vary as the squares of their circum- 
ferences. If we wish, for instance, to find the capacity of a tank whose circum- 
ference is 300 feet, we find, from Table 3, the capacity of a tank whose circum- 
ference is 100 feet, and multiply by 9. The author has used Table 3, in cal- 
culating capacities of reservoirs more than fifteen hundred feet in circum- 
ference, if great accuracy is desired in calculating tables for reservoirs which 
taper as much as one foot change of circumference, for each foot of depth, the 
circumferences should be calculated or measured for every half foot of depth, 
and the corresponding capacities taken from Table 3. Then the quantities in 
column 6 (See Example 1) should be divided by 6 to obtain quantities in column 
7, which represent differences of capacities between contiguous inches. For 
any wooden tanks with which the author has had to do, the method of taking 
out the capacities at every foot of height is sufficiently accurate. 
*The middle of the bottom inch being 5% inches below point 0'-6". 
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EXAMPLE 1 







1§ 
Eg 


1 


1 


|l 


^1 




1 


«■ 


1 


I 


1 


11 


DEAD WOOD 


5 


% 


1 


1 


sl 




0'-6" 


75.92 


74,94 


79.598 


6.633 


090 


007^ 




r-6" 




74.43 


78.518 


6.543 


089 


007 ft 


Bo t ton to 0'-2" — 4 Pes. 
2"xl2''xl2" flat. 


2'-S' 


74.90 


73.92 


77.446 


6.454 ; 


085/. 


007 Ji 


0'-2" to 9'-6"— 4 Pes. 

4"x4" upright. 
g'-O" to 9*-6-^— 60 lineal 


3'-6" 




73.43 


76.422 


6.368^ 
















084^^ 


007 


feet of l"x6" on edge. 


A!-fr 


73.93 


72.94 


75.406 


6.284 


090 


007}^ 


Bottom to 0'-2"— .059 
per inch. 


S'-6" 




72.41 5i 


74.324 


6.194 


090 


00714 


O'-r to 9'-0"— .0065 per 
inch. 


6'-6" 


72.88 


71.89 


73.250 


6.104 


082 


006( 


9'-0" to 9'-6"— .0808 per 
inch. 


7'-6" 




71.40/, 


72.265 


6.022 


081 


006 J4 


1st foot— 0.184 hbls. 
2nd, 3d. etc., to 9th foot 


S'-e" 


71.91 


70.92 


71.287 


5. 941 


081 


006 J4 


—.079 bbls per foot. 
9'-0" to 9'-6"-0.48S bbl. 


9'-6" 




70.43/, 


70.315 


5.860 j 









NET CAPACITY 




oo^le 



CpKiU 


D^th 


C»P«city 


Depth 


CpKity 


6.615 




112.228 




215,975 


6.608 




6.540 




6.422 


13.223 


6" 


118.768 


10" 


222.397 


V 6.653 




6.533 




6.415 


19.876 


7" 


125.301 


11" 


228,812 


6.646 




6.S2S 




6.408 


26.522 


8" 


131,826 


3'- 0" 


235J220 


6.638 




, 6.518 




6.401 












33.160 


9" 


138.344 




241.621 


6.630 




6,510 




6.394 












39.?90 


10" 


• 144.854 


2" 


248.015 


6.623 




6.503 




6.387 


46.413 


11" 


151,357 


3" 


254.402 


6.61 S 




6,496 




6.380 


53.028 


2'- 0" 


157.853 


4" 


260.782 


6,608 




6.488 




6.372 


59.636 


1" 


164.341 


5" 


267.154 


6-600 




6,480 




6.365 


66.236 


2" 


170.821 


C" 


273.519 


6,593 




6.473 




6.358 


72.829 


3" 


177.294 


7" 


279.877 


6.585 




6.466 




6-351 


79.414 


4" 


183.760 


8" 


286,228 


6.578 




6.458 




6.344 


85.992 


5" 


190.218 


9" 


292,572 


6.570 




6.450 




6,337 


92.562 


6" 


196.668 


10" 


298-909 


6.563 




6.433 




6.330 


99.125 


7" 


203.111 


11" 


305.239 


6.555 




6.435 




6.323 


105.680 


8" 


209.546 


4'- 0" 


311.563 


6.548 




6.429 




6,316 


112,228 


9" 


215.975 


1" 


317.879 



*See change of deadwood. 
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TABLE 2 

8 k -^-g Correction in hundredths of a foot to be subtracted from circumference. 
|S|.3 The correction shown at head of column begins at the height shown 
lol^iS ill same column opposite the given rate of slope, as shown in first 



.01 



■09 



0.30 14'- 7" 
.31 13'- 2" 
.32 12'- 1" 
.33 11'- 0" 
.34 10'- 0" 
.35 9'- 2" 
.36 8'- 6" 
.37 r- 9" 



.42 ; 5'- 4" tl6'- 0" 



'.mi V- 2" 



1'- 0" 
O'-U" 
0' 11" 
O'-IO" 
O'-IO" 
O'-IO' 

; 0'- 9" 



has mmh tapei 
measuri d 



usual way of measuring the 
depth of tank, driving Inail in 
1 nt and hanging same on out- 
iitom of pole too high, if tank 
. and then the circumferences 



19*- 0" 
.7'-10" 
6'- 9" 
5'-10" 



18'- 7" 

17'- 6" I ; 

^6'- 7" : I 

IS'- 9" ; I 

Il4'-n" 19'- 3" ■ 
|14'- 2" 'IS'- 3" 
b'- 6" 17'- 4" 
12'-10" '16'- 6" i 
5'- 3" ; 8'- 8" 12"- 2" jlS'- 8" 
S'- 0" '8'- 4" 11'- 7" lU'-ll" 
4'- 9" .7'-ir IV- 1" ll4'- 3" i 
4'- 6" '■ T- 6" ilO'- 6" !l3'- 6" | 



■' iO'- 1" 

' 1 9'- r 



' 6'- 10" 
6'- 7' 

I 6'- 3" 

1 e- 0" 



3'- 2" 5'- 4" 



2'- 7" 4'- 4" 



l,"il2'-n'' 
9'- 7" 12'- 4" 
. 9'- 3".n'-10'' 
i 8'. (Tiir- 4" 
, 8'- 5" JIO'-IO" 
' 8'-y 1" 10'- 4" 
. 7'- 9" 9'-ll" 
I 7'- 5" I 9-- 6" 
i 7'- 1" I 9'- 2" 
I e'-IO" 1 8'- 9" 
; 6'- 7" I 8'- 5" 
6'- 4"' 8'- 1" 
6'- 1" 7'- 9" 
S'-IO" 7'- 6" 



■6'- 7" 19'- 7" ■ 
IS'- 9" 18'- 8" 
15'- 1" !l7'-10" 
14'- 6" i!7'- 1"| 
I3'-10" 16'- 4" 
3'- 2" 15'- 7" 18'- 0' 
2'- 8" ]4'-ll' 
Z- 2" 14'- 4" 



' .17'- 3" 

■ 16'- 7" 

15'-n" 

IS'- 3" 

14'- 8" 
lO'- 3" 12'- 2" |14'- 0" 



. 13'- 9" 
1'- 2" 13'- 2" 



18'- 0" j 
17'- 3" I 
16'- 7" i 
15'-ll"i 



9'-ir ir- 8" It3'- 6" IS'- 4"'17'- 

9"- 6" 11'- 3" 13'- 0" 14'- 9" 16'- 

9'- 2" 10'- 9" 12'- 5", 14'- r ilS'- 

S'-IO" la- 5" il2'- 0" 13'- 7" 'IS'- : 

8'- 6" IC- 0" 11'- 7":13'- 1" 14'- 



ERRORS IN TABLE 3 

At 20.44 ft. read 921 
•■ 20.45 " " 927 



Table 3 shows capacities of cylinders per foot of depth, in bbis, of 42 U. S. 
gallons each, and for every 1-100 foot of circumference, from IS feet lo 105 feet. 

Formula: Bbls. equal C2-^70.555 where C equals circumference in feet. 
The circumferences in feet and tenths are shown in first column. The figures 
at heads of columns 2 lo II (both inclusive) indicate hundredths of feet cir- 
cumference. Example — To find capacity of cylinder 18.37 feet in circumference 
we look in column 1 for 18.3 and then follow the horizontal line to column 
having figure 7 at head, where we find capacity 4.783 bbls. per foot. An asterisk ■ 
(•) placed before a number indicates that the number shoul3 be preceded by 
the whole number in 2d column next line below. Thus: Capacity of cylinder 
18.78 feet in circumference equals 4.999 bbls. per foot, while capacity of 
cylinder 18.79 feet in circumference equals 5.004 bbls. per foot. 
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c 





1 ' 


2 


3 


4 


5 


6 


7 i S 


9 


15.0 


3.189 


193 


198 


202 


206 


210 


215 


219 


223 


227 


1 
2 
3 


232 
275 
318 


236 
279 
322 


240 
283 
327 


245 
288 
331 


249 
292 

335 


253 
296 
340 


257 
301 
344 


262 
305 
348 


266 
309 
353 


270 
314 
357 


4 
5 
6 


361 
405 
449 


366 
410 
454 


370 

414 
458 


374 
418 

463 


379 
423 
467 


383 
427 
471 


388 
432 
476 


392 

436 
480 


396 

440 
485 


401 
445 

m 


7 

8 
9 


494 

538 
583 


498 
543 
588 


502 
547 
592 


507 
552 
597 


511 
556 
601 


516 
561 
606 


520 
565 
610 


525 
570 
615 


529 
574 
619 


534 
579 
624 


16.0 


628 


633 


637 


642 


647 


651 


656 


660 


665 


669 


2 
.3 


674 
720 
766 


678 
724 
770 


683 
729 

775 


688 
733 

780 


692 

738 
784 


697 
743 
789 


701 
747 
793 


706 
752 
798 


710 
756 
803 


715 
761 

807 


4 
5 
6 


812 

859 
906 


817 
863 
910 


821 
868 
915 


826 
873 
920 


831 
877 
924 


835 
882 ■ 
929 


840 
934 


845 
892 
939 


849 
896 
943 


854 
901 
948 


7 
8 
9 


953 

4.O0O 
048 


958 
005 
053 


962 
010 
0S8 


967 
015 
062 


972 
019 
067 


977 
024 
072 


981 
029 
077 


986 
034 
082 


991 
038 
086 


996 
043 
091 


17.0 


096 


lor 


106 


111 


115 


120 


125 


130 


135 


140 


2 

3 


144 
193 
242 


149 
198 
247 


154 
203 
252 


159 
208 
257 


164 
213 
262 


169 
217 
266 


174 

222 
271 


178 
227 
276 


183 
232 
281 


237 
286 


4 
5 
6 


291 
341 
390 


296 
346 
395 


301 
350 
400 


306 
355 
405 


311 
360 
410 


316 

365 
415 


321 

370 
420 


326 

375 
425 


331 
380 
430 


336 
385 
435 


7 
8 
9 


440 
491 

541 


445 
496 
546 


450 

501 
551 


455 
506 
557 


460 
511 
562 


465 

516 
567 


471 
521 

572 


476 
526 
577 


481 
531 
582 


486 
536 
587 


18.0 


592 


597- 


602 


607 


613 


618 


623 


628 


633 


638 


1 
2 
3 


643 

695 
746 


648 
700 

752 


654 
705 
757 


659 
710 
762 


664 
715 
767 


669 
721 
772 


674 
726 
778 


679 
731 
783 


684 
736 
788 


690 
741 
793 


4 

5 

■ 6 


799 
851 
903 


804 
856 
909 


809 
861 
914 


814 
867 
919 


819 
872 
925 


825 
877 
930 


830 
882 
935 


835 
940 


840 
893 
946 


846 
898 
951 


7 
8 
9 


956 

5.009 

063 


962 
015 
068 


967 
020 
074 


972 
025 
079 


978 
031 
084 


983 
036 
090 


988 
041 
095 


993 
047 
100 


999 
052 
106 


•004 
057 
111 


19.0 


117 


122 


127 


133 


138 


144 


149 


154 


160 


165 


1 
2 
3 


171' 
.225 
'279 


176 
230 
285 


181 
236 
290 


187 
241 
296 


192 
247 
301 


198 
252 
307 


203 
258 
312 


209 
263 

318 


214 
269 
323 


219 
274 
329 


4 
S 
6 


334 
389 

443 


340 
395 
450 


345 
400 
456 


351 
406 
462 


356 
412 

467 


362 
417 
473 


367 
423 
478 


373 
428 
484 


378 
434 
489 


384 
439 
495 


7 
8 
9 


501 
557 
613 


506 
562 
618 


512 
568 
624 


517 
573 
630 


523 
579 
635 


529 
585 
641 


534 . 

590 

647 


540 
596 
652 


545 
602 
658 


551 
607 
664 


20.0 


m 


675 


681 


686 


692 


698 


703 


709 


715 


720 


C 





1 


2 


3 


4 


5 ; 6 


7 1 8 


9 
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c 





I 


2 


3 


4 


5 


6 


7 


8 


9 


20.0 


S.(i69 


675 


681 


686 


692 


698 


703 


709 


715 


720 


2 
3 


726 
783 
841 


732 
789 
846 


738 
795 
852 


743 
801 
858 


749 
806 
864 


755 
812 
870 


760 
818 
875 


766 

823 
881 


772 
829 
887 


778 
835 
893 


4 

S 
6 


956 
6.015 


904 

962 
020 


910 
968 
026 


916 
974 

032 


92f 

' 980 
038 


92> 

985 
044 


933 
991' 
050 


939 
997 
056 


945 

•003 
061 


9S1 
•009 
067 


7 
8 
9 


073 
132 
191 


079 
138 
197 


085 
144 
203 


091 
150 
209 


097 
156 

215 


103 
162 
221 


108 
167 
227 


114 

173 
233 


120 


126 

ISS 
245 


21.0 


250 


256 


262 


268 


274 


280 


286 


292 


2,8 


304 


2 
3 


310 
370 
430 


• 316 
376 
436 


322 
382 
442 


328 
388 

448 


334 
394 
455 


340 
400 
461 


346 
406 
467 


352 
412 
473 


358 
418 
479 


364 
424 

485 


4 
5 
6 


491 

552 
613 


497 
558 
619 


503 
564 
525 


509 

570 

, 631 


515 
576 
637 


521 
S82 
643 


527 
588 
650 


533 
594 
656 


539 
600 
662 


546 
607 
668 


7 
8 
9 


674 

736 
798 


680 

742 
804 


686 
748 
810 


693 
754 
816 
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Cubic inches, plus 3%, point' off four Cubic inches Bbls. 

decimal placfs. gives bbls. of 42 U. S. gal- 10,000 1,030 

Ions, approximately. 1,000 0.103 

Exactly 9702 cubic inches equal one bbl- 100 0.010 

Diameter of cylinder in feet, squared, mul- 
tiplied by 0.139875 gives bbls. per foot if 
length. 
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